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(57) Abstract 

The present invention relates to a device and a method for communication in a means of conveyance by a cordless telecommunication 
system, particularly by a DECT (Digital European Cordless Telephony)-based CTM (Cordless Terminal Mobility)-system. The device 
comprises at least one mobile base station (BSI 1, BS12, BS) and a mobile transceiver (STCMl, STCM2), both mounted on a means of 
conveyance (T, B). The device is further disposed to be able to communicate, on the one hand, with a portable subscriber unit (PA) on 
or in the means of conveyance (T, B) and compatible with the cordless telecommunication system (CTMNW1), via an air interface (LG1) 
and, on the other hand, with the cordless telecommunication system (CTMNW1) via a fixed connection (POWC, STCF1 1, STCF12), which 
preferably includes an existing power cable (POWC) or conductor rail, or via a cellular network (GSMNW), particularly of the type GSM. 
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DEVICE AND METHOD FOR A TELECOMMUNICATIONS SYSTEM 

TECHNICAL FIELD 

The present invention relates to a device and a process for communication in a 
means of conveyance for a cordless telecommunication system, particularly a DECT 
(Digital European Cordless Telephony )-based CTM (Cordless Terminal Mobility )- 
system. 

RELATED TECHNOLOGY 

One problem with cordless telecommunication systems, such as e.g. DECT- based 
CTM-systems, is that only user-dense areas can be covered at reasonable cost, and 
this means that there will be islands with CTM-coverage. Furthermore, DECT-radio 
waves can be easily blocked by obstacles such as buildings and vehicles due, on the 
one hand, to low transmission power and, on the other hand, to the radio frequency 
used. 

When subscribers happen to be outside the islands of CTM-coverage, e.g. on a pub- 
lic means of conveyance such as a train or in a bus, they can not use their portable 
subscriber units, such as cordless telephones, for example. Even within these islands 
of coverage, the above mentioned shadow effects can occur, especially in an under- 
ground train but also in buses and trains, if the distance to the closest radio-based 
station is long. 

One solution to the above mentioned problems is to use a telephone of "dual mode"- 
type, which automatically switches between DECT and a cellular net such as a net 
of the type GSM (Global System for Mobile Communication). The problems with 
this method is that the telephones become complicated and expensive. It can also be 
necessary to have two different subscriptions with two different operators. 
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Another solution is to couple together a mobile DECT-system with a cellular net, 
e.g. a GSM-system, as described in US 5,384,824. This publication deals with posi- 
tional updating of the mobile DECT-system in the GSM-system. The DECT-system 
also comprises i.a. protocol conversion between the DECT- and the GSM-systems. 

DESCRIPTION OF THE INVENTION 

The purpose of the present invention is to achieve a device and a process for making 
it possible to use a portable subscriber unit in a cordless telecommunication system, 
particularly in a DECT-based CTM-system, in a means of conveyance such as a 
train, an underground train, a streetcar or a bus, even when outside the islands of ra- 
dio coverage or in a radio shadow. 

This is achieved by a mobile device on the means of conveyance, said mobile de- 
vice being disposed to communicate with the cordless telecommunication system. 

The device comprises according to the invention at least one mobile base station 
and a mobile transceiver, both mounted on the means of conveyance. The device is 
further arranged to be able to communicate both with a portable subscriber unit on 
the means of conveyance and compatible with the cordless telecommunication sys- 
tem via an air interface and with the cordless telecommunication system. 

If the means of conveyance is a means of conveyance driven by a power cable or 
a conductor rail, the invention is preferably implemented in such a way that the de- 
vice is arranged to communicate with the cordless telecommunication system via 
the existing power cable or conductor rail and via fixed transceivers placed along 
the path of the means of conveyance. 

If the means of conveyance is motor-driven, the invention is preferably imple- 
mented so that the device is arranged to communicate with the cordless telecommu- 
nication system via a cellular net, such as e.g. a network of the type GSM. 
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One advantage of the invention is that a subscriber with a portable subscriber unit in 
a means of conveyance can communicate with the cordless telecommunication sys- 
tem even outside the islands of radio coverage or in a radio shadow. 

5 

An additional advantage of the invention is that a common portable subscriber unit 
such as a cordless telephone can be used. 

Still another advantage of the invention is that the subscriber only needs one sub- 
10 scription. 

DESCRIPTION OF THE FIGURES 

The invention will be described in more detail below with reference to the accom- 
panying drawing, which only illustrates the invention and therefore in no way limits 
15 the invention. 

Fig. 1 shows a device for a CTM-system, according to the invention, with mobile 
base stations placed on an electrically driven train and where communication takes 
place with the CTM-system via the existing power cable. 

20 

Fig. 2 shows a device for a CTM-system, according to the invention, with a mobile 
base station placed in a bus and where communication takes place with the CTM- 
system via an existing cellular net. 

25 PREFERRED EMBODIMENTS 

The invention is described substantially with reference to two different preferred 
embodiments providing ways for a subscriber in a cordless telecommunication sys- 
tem, such as a DECT-based CTM-net CTMNW1, CTMNW2, to use his portable 
subscriber unit PA in a means of conveyance, especially a public means of convey- 

30 ance such as e.g. a train T, an underground train, a streetcar or a bus B. 
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Both solutions are based on having at least one base station BS1 1, BS12, BS con- 
nected to at least one mobile transceiver STCM1, STCM2, both mounted inside or 
on the means of conveyance T, B. The base station BS1 1, BS12, BS and the mobile 
5 transceiver STCM1, STCM2 are thus mobile. 

The mobile base station BS 1 1, BS12, BS is arranged to communicate via an air in- 
terface LG1 with the portable subscriber unit PA. The mobile transceiver STCM1, 
STCM2 is arranged to communicate with the cordless telecommunication system 
1 0 CTMNW 1 , CTMNW2 . 

The two different embodiments will be described in more detail below. 

1. Mobile base station BS1 1, BS12 and mobile transceiver STCM1 in a means of 

1 5 conveyance T driven via a power cable POWC or a conductor rail, with communi- 
cation with the telecommunication system CTMNW 1 via a fixed link. 

2. Mobile base station BS and mobile transceiver STCM2 in a motor-driven means 
of conveyance B with communication with the telecommunication system 

20 CTMNW2 via a second air interface LG2 and a cellular net GSMNW. 

Communication with fixed link 

Fig. 1 shows a CTM-entwork CTMNW 1 with mobile base stations BS1 1, BS12 
placed in an electrically driven train T and where communication takes place with 
25 the CTM-network CTMNW 1 via a fixed link which can comprise an existing power 
cable POWC for the train T. An alternative is to arrange a separate cable for com- 
munication, parallel to, and in particular in conjunction with said power cable 
POWC. 
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The base stations BS1 1, BS12 are connected to a portable or mobile transceiver 
STCM1, which in turn is connected to the power cable POWC. When the train T is 
in motion, the mobile transceiver STCM1 will move into the areas of coverage for 
the different fixed transceivers disposed along the track and connected to the power 
cable POWC. Two of these fixed transceivers STCF1 1, STCF12 are shown in Fig. 
1. The fixed transceivers STCF1 1, STCF12 are connected to the CTM-network 
CTMNW1. 

The network CTMNW 1 is continuously informed as to where each mobile trans- 
ceiver STCM1 is at the moment, for example, in a manner similar to the way a cel- 
lular net is informed of the whereabouts of each mobile telephone. This means that 
the network CTMNW 1 requires a data base STCM-DB1, where the current position 
for each mobile transceiver STCM1 is stored. 

When a portable subscriber unit PA is brought in by so-called roaming or is acti- 
vated within the coverage area for a base station, e.g. BS1 1, the base station will re- 
port this to the mobile transceiver STCM1, which will in turn report to the network 
CTMNW 1 that the portable subscriber unit PA is activated and presently is within 
the coverage area of the mobile transceiver STCM1, in other words that the portable 
subscriber unit PA is linked to the mobile transceiver STCM1 and to the network 
CTMNW 1. 

If the portable subscriber unit PA is brought into the coverage area for a second base 
station BS12 which belongs to the same mobile transceiver STCM1, this will be re- 
ported to the mobile transceiver STCM1, but no further, i.e. the network CTMNW 1 
will not be informed. 

If an incoming call comes to the portable subscriber unit PA, the network 
CTMNW 1 will first search in a data base as to where the portable subscriber unit 
PA is to be found. In the present case, the answer given will be that the portable 
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subscriber unit PA is in an area which is covered by a mobile transceiver STCM1 . 
This will involve an additional data search; this time in the data base STCM-DB 1 to 
determine under which fixed transceiver STCF1 1, STCF12 the mobile transceiver 
STCM1 is located. The network CTMNW1 finds that it is the fixed transceiver 
STCF1 1 and has sufficient information to set up the call. A connection to the fixed 
transceiver STCF1 1 is set up, and the fixed transceiver STCF1 1 then makes a con- 
nection to the mobile transceiver STCM1 and orders it to search for the portable 
subscriber unit PA by so-called paging. The call then continues in the conventional 
manner. When the call is terminated, the entire connection is disconnected. For out- 
going calls, the mobile transceiver STCM1 must set up the connection to the fixed 
transceiver STCF1 1. Otherwise the call connection is done in the conven-tional 
manner. 



The CTM-network CTMNW1 described above is completely interchangeable with 
1 5 other cordless telecommunication systems, such as e.g. a system of the type PHS 
(Personal Handyphone System). 

The fixed connection between the fixed transceivers STCF1 1, STCF12 and the 
CTM-network CTMNW1 can, for example, consist of or comprise the public fixed 
20 telenet PSTN or leased lines. 



Communication via a cellular network 

Buses or other motor-driven means of conveyance have, of course, no existing 
power cable or conductor rail for power transmission. In these cases, a cellular net- 
work can be used to set up a connection between a mobile transceiver and fixed 
transceivers. This can be implemented by an arrangement in which the mobile trans- 
ceiver is arranged to operate as one or more mobile telephones, and the fixed trans- 
ceivers are arranged to operate as radio base stations. 
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It is also conceivable to use an existing GSM-net to set up a connection between the 
mobile transceiver and the CTM-network. The existing radio base stations are thus 
used and there is no need for fixed transceivers. In the following, such an arrange- 
ment will be described in more detail. References to GSM should only be taken as 
5 examples; it is fully interchangeable with any other type of cellular network, e.g. 
a network of the type NMT (Nordic Mobile Telephony), TACS (Total Access 
Communication System), AMPS (Advanced Mobile Phone System) or ADC 
(American Digital Cellular). 

Fig. 2 shows a CTM-network CTMNW2 with a mobile base station BS placed in a 
10 bus B and where communication takes place via an existing GSM-network 

GSMNW. The base station BS is connected to a mobile transceiver STCM2 which 
is arranged to act as a number of different GSM-mobile subscriber units. Each of 
these fictitious subscriber units preferably has a GSM-telephone number GSMNR1, 
; GSMNR2, GSMNR3, i.e. with each fictitious subscriber unit there is associated a 
15 GSM-subscription. At least one of these GSM-telephone numbers GSMNR1 or. pos- 
sible connections is used only for signalling between the mobile transceiver STCM2 
and the CTM-network CTMNW2. The other mobile telephone numbers GSMNR2, 
GSMNR3 are disposed to be used for calls. In this manner, the GSM-network 
GSMNW will be completely transparent, i.e. from the point of view of the GSM- 
20 network GSMNW, these mobile subscription units can be treated as all other mobile 
subscription units belonging to the network GSMNW. 

If the GSM-network GSMNW comprises data communication channels, for examp- 
le, of the type which is defined in GPRS (General Packet Radio Services), such a 
25 data communication channel can instead be used with advantage for signalling. 

In the CTM-network there is a data base STCM-DB2 in which there is stored for 
each mobile transceiver a list of the GSM-telephone numbers allotted to the mobile 
transceiver and which is used for signalling and which are free for calls. In the data 
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base STCM-DB2 there are also stored for each mobile transceiver the portable sub- 
scription units which are connected thereto at that time. 

When a portable subscriber unit PA is brought into or is activated within the range 
of coverage of the mobile base station, the mobile transceiver STCM2 will use the 
above described signalling connection to communicate with the CTM-network 
CTMNW2 and the dam base STCM-DB2 specified therein. For the mobile trans- 
cetver STCM2 there is in the data base STCM-DB2 a list STCM2-R with a GSM- 
telephone number GSMNR1 for signalling and a number of OSM-,e,e P h„„e num- 
10 bers GSMNR2, GSMNR3 for calls. If data communication channels are availab,e 
one „ used for signalling, and the GSM-telephone number GSMNR1 is available ' 
for calls. 



15 



20 



25 



30 



If an mcoming call comes to the portable subscriber unit PA which is connected to 
the mobile transceiver STCM2, the CTM-network CTMNW2 selects the GSM- 
s.gnalhng connection intended for this purpose, i.e. its GSM-telephone number 
OSMNR1 in the list STCM2-R, or the data communication channel. The CTM 
network CTMNW2 signals via the allocated signalling connection to the mobile 
transceiver STCM2, which forwards the information to the base station BS which 
» turn seaks the portable subscriber unit PA. When the portable subscriber unit PA 
■s found, a speech channel is set up between the CTM-network CTMNW2 and the 
mobtle transceiver STCM2 in the bus B. From the lis, STCM2-R, the GSM-tele- 
Phone number is taken, which the CTM-network CTMNW2 is to use for setting up 
a connection to the mobile transceiver STCM2. 

When a portable subscriber unit PA, which has been brought into the area of cover- 
age for a mobile base station BS in a bus B, wishes to make a call and dials a num- 
ber, the mobile transceiver STCM2 will signal to the CTM-network CTMNW2 via 
the stalling connection and request tha, a call be set up between the mobile tans- 
cetver STCM2 and the CTM-network CTMNW2 using one of the GSM-com.ee 
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tions, i.e. one of the available telephone numbers GSMNR2, GSMNR3 associated 
with the GSM-connections. Information concerning unengaged telephone numbers 
is taken from the list STCM2-R. The signalling connection will be used to send the 
necessary data to the CTM-network CTMNW2, from which the connection is set 
up. By doing this, the CTM-network can check debiting of the subscription connec- 
ted to the portable subscriber unit PA and can track connections which are no longer 
being used. 

The signalling connection is thus used to transfer information concerning call- 
checking, such as connecting and disconnecting speech channels and for position 
updates. It can also be used to transmit service data, e.g. number presentation of 
inoming calls. 

In an additional example, the concept with the cellular net as a transmission medium 
is used for military purposes. One or more mobile base stations connected to one or 
more-mobile transceivers of the above described type can be used at military instal- 
lations. When a military installation is moved, the base stations and transceivers be- 
longing to the military installation are also moved. It is also possible that satellites 
could be used as transmission media between transceivers or between transceivers 
and networks. 

The advantages which the present invention has include the possibility for a CTM- 
subscriber to use his telephone while travelling on a means of conveyance even out- 
side islands of radio coverage or in a radio shadow. 

Furthermore, a common portable subscriber unit, such as a cordless telephone, can 
be used, i.e. there is no need for a "dual mode"-telephone or more than one sub- 
scription. 



10 
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By using an existing power cable for communication with the network, as in the 
present invention, there is avoided dependence on the presence of cellular networks 
or access thereto. 

If an existing cellular network is used, there is no effect on the same. The cellular 
network is only used as a transmission medium and is completely transparent. The 
cellular network can be owned by an arbitrary operator, from whose point of view 
only a number of subscriptions are given to the operator of the cordless telecommu- 
nication system. 

The invention is, of course, not limited to the embodiments described above and 
shown in the drawings. Rather it can be modified within the scope of the accompa- 
nying patent claims. 
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Claims 

L Device for a cordless telecommunication system (CTMNW1 5 CTMNW2), espe- 
cially in a DECT (Digital European Cordless Ielephony)-based CTM (Cordless 
Terminal Mobility)-system, characterized in 

- that it is mounted on a means of conveyance (T, B), and 

- that it is arranged to communicate, on the one hand, with a portable subscriber 
unit (PA) on the means of conveyance (T, B) and compatible with the cordless 
telecommunication system (CTMNW1, CTMNW2) via an air interface (LG1) and, 
on the other hand, with the cordless telecommunication system (CTMNW1, 
CTMNW2). 

2. Device according to Claim 1, characterized in that it comprises at least one mo- 
bile base station (BS1 1, BS12, BS) 5 connected to at least one mobile transceiver 
(STCM1, STCM2), whereof 

- the mobile base station (BS1 1, BS 12, BS) is arranged to communicate with the 
portable subscriber unit (PA), and 

- the mobile transceiver (STCM1, STCM2) is arranged to communicate with the 
cordless telecommunication system (CTMNW1, CTMNW2). 

3. Device according to Claim 2, characterized in that the mobile transceiver 
(STCM1) is arranged to communicate with the cordless telecommunication system 
(CTMNW1) via a fixed connection. 

4. Device according to Claim 3, characterized in that at least a portion of the fixed 
connection consists of a power cable or conductor rail (POWC) belonging to the 
means of conveyance (T). 

5. Device according to Claim 3 or 4, characterized in that the mobile transceiver 
(STCM1) is arranged to communicate with the cordless telecommunication system 
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cellular network (GSMNW), particularly units to which mobile telephone numbers 
(GSMNR1, GSMNR2, GSMNR3) are associated. 

12. Device according to Claim 1 1, characterized in that at least one of the mobile 
subscriber units with associated telephone number (GSMNR1) is disposed to re- 
ceive signals from and send signals to the cordless telecommunication system 
(CTMNW2), and that the other mobile subscriber units with associated mobile tele- 
phone numbers (GSMNR2, GSMNR3) are disposed to be used for calls. 

13. Device according to one of Claims 8-11, characterized in that the mobile trans- 
ceiver (STCM2) is disposed to use one data communication channel belonging to 
the cellular network (GSMNW) to receive signals from and send signals to the cord- 
less telecommunication system (CTMNW2). 

14. Device according to Claim 2, characterized in that the mobile transceiver 
(STCM2) is arranged to communicate with the cordless telecommunication system 
(CTMNW2) via satellite. 

15. Method for a cordless telecommunication system (CTMNW1, CTMNW2), par- 
ticularly for a DECT (Digital European Cordless Telephony )-based CTM (Cordless 
Terminal Mobility)-system, characterized in 

- that a mobile base station (BS1 1, BS12, BS) is connected to at least one mobile 
transceiver (STCM1, STCM2), 

- that said mobile base station (BS11, BS12, BS) and mobile transceiver (STCM 1 , 
STCM2) are arranged on a means of conveyance (T, B) ? and 

- that said mobile base station (BS 1 1 , BS 1 2, BS) and transceiver (STCM1 , 
STCM2) are arranged to communicate, on the one hand, with a portable subscriber 
unit (PA) on the means of conveyance (T, B) and compatible with the cordless tele- 
communication system (CTMNW1, CTMNW2) via an air interface (LG1), and, on 
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the other hand, with the cordless telecommunication system (CTMNW1, 
CTMNW2). 

16. Method according to Claim 15, characterized in that said mobile base station 
(BS 1 1, BS12) and transceiver (STCM1) are arranged to communicate with the cord 
less telecommunication system (CTMNW1) via a fixed connection, particularly a 
fixed connection comprising a power cable or conductor rail (POWC) belonging to 
the means of conveyance (T). 

17. Method according to Claim 15, characterized in that said mobile base station 
(BS) and transceiver (STCM2) are arranged to communicate with the cordless tele- 
communication system (CTMNW2) via a cellular network (GSMNW), particularly 
of the type GSM (Global System for Mobile Communication). 
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